Advances
The appropriate use of fluoride has transformed oral health over the past 70 y. Since the benefits of fluoride in drinking water were first recognized, it has been accepted that fluoride is ingested and that remains the basis for automatic delivery of fluoride. Even methods of fluoride delivery intended to have an intraoral topical effect, such as toothpaste, are ingested and contribute to the total daily intake of fluoride. Because of this, guidelines for fluoride intake have been published, with advisory figures for both "optimal" intake (or "adequate" intake) and upper limit. These guidelines have become widely used in authoritative advisory recommendations for many decades.
Recently, these values have been questioned, and the purpose of this symposium is to critically examine currently accepted guidelines for fluoride intake in the population. It is recognized that they were established empirically. Sources of ingested fluoride have changed. In parallel, the prevalence and severity of dental caries and dental fluorosis have changed. Recommendations for fluoride intake strive for the best balance between these 2 outcomes. It would appear that the quantity of fluoride ingested sometimes exceeds current guidelines, seemingly without increase in dental fluorosis, leading to suggestions that it is time to revisit guidance on fluoride intake.
Three experts (from Australia, Brazil, and Sweden) prepared reviews on the appropriateness of current guidance, and these were available to International Association for Dental Research (IADR) members through the IADR website for 3 mo before the symposium. These comprise the first 3 articles in this issue (Spencer et al. 2018; Buzalaf 2018; Mejàre 2018 ). The issues raised by the 3 reviewers were far-ranging, reflecting their areas of expertise and interest. These reviews were discussed by 2 experts, from the United States and United Kingdom, and their presentations are included (Martinez-Mier 2018; Walls 2018). The final 40 min of the symposium provided time for questions and comments from all participants, with responses by the panel of the above 5 speakers. To focus discussion, the chair posed a series of questions relevant to the issue. Comments were recorded by hand and these have been summarized, along with conclusions from the discussion, in the final publication in the issue (Zohoori 2018) .
Advances in knowledge and the changing use of fluoride are reflected in the 5 presentations. Dr. Mejàre, from a country without water fluoridation but with a strong tradition of evidence-based public health policy, outlined the variety of ways of delivering fluoride for caries prevention. Dr. Buzalaf emphasized the difference between fluoride intake and fluoride absorption and reviewed the many causes of this difference. This was important as it is probable that the proportion of ingested fluoride that is absorbed has become smaller since the sources of fluoride have become more diverse, as reported by all 3 reviewers (Spencer et al. 2018; Buzalaf 2018; Mejàre 2018) . Buzalaf (2018) points out that while a very high proportion of fluoride in water is absorbed (almost the only source of fluoride before the 1960s), lower proportions are absorbed from manufactured foods and toothpastes (now important sources of fluoride), leading to the possibility of a lower prevalence of dental fluorosis that might have otherwise been expected. Monitoring fluoride intake in the population is not easy, partly because, for the important younger ages, unintentional swallowing of toothpaste is a major source of ingested fluoride: current methods were reviewed and discussed. Australia has one of the highest coverage of its population by water fluoridation and has been the most diligent in monitoring its effects. Dr. Spencer provided a thorough review of the science behind recommendations for fluoride intake. Included in this review was the recommendation that the upper limit for fluoride intake should, effectively, be doubled. This radical proposal was discussed and there was general agreement with Dr. Spencer's arguments. The 2 discussants, both from countries with water fluoridation, summarized the important points from the 3 reviews. The increasing importance of the benefits of fluoride for all ages, due to longevity and better retention of teeth, was emphasized. During the discussion, there was general approval for the proposal that dietary reference values for fluoride could be increased for older people.
All the speakers emphasized the importance of dental fluorosis as the major determinant of adequate intake and the upper limit for fluoride intake, but they also emphasized the lack of agreement on what constitutes unacceptable risk. It was agreed during discussion that this should be an important topic for further research and international discussion.
In answer to the question posed in the title of the symposium, it was agreed that there are strong grounds for reconsidering 0588A DRXXX10.1177/0022034517750588Advances in Dental ResearchGuidelines for Fluoride Intake 018 1 Newcastle University, Newcastle upon Tyne, UK current guidelines. While it was considered appropriate to have both upper limit and adequate intake values for fluoride, evidence suggested that the current upper limit value could be raised, as proposed by Spencer et al. (2018) . There were also good reasons why the upper limit should be higher for adults.
This symposium, as well as its subsequent publication in Advances in Dental Research, would not have been possible without strong support from many people: first, the speakers and the participants at the symposium; second, staff at IADR who enabled IADR members to read the reviews before the meeting; and last, the Borrow Foundation for organizing (in particular Margaret Woodward and Alison Ovens) and funding the symposium and its subsequent publication.
